A finite element method based on the least-squares scheme is developed for hydrodynamic simulation of two-dimensional short-channel semiconductor devices. Although this general-purpose finite element method has been shown in fluid dynamics to be more universal to flow problems than other finite element approaches and has been applied in recent years to a wide range of problems in fluid dynamics, it is still unfamiliar to the semiconductor device community. Application of the developed hydrodynamic least squares finite element method (LSFEM) to simulation of a 2D MESFET with a deepsubmicron gate has demonstrated its robustness and effectiveness for the hydrodynamic device simulation.
I. INTRODUCTION
Because of the similarity between the semiconductor hydrodynamic equations and NavierStokes/Euler equations, some numerical methods that have been successfully applied to hydrodynamic simulation of semiconductor devices are derived from the fluid dynamics. Although the least squares finite element method (LSFEM) is one of the effective numerical schemes that have been used in a wide range of fluid dynamics problems [1] [2] [3] [4] [5] , it is still new to the semiconductor device community. The least-squares finite element formulation possesses many advantages. The algebraic system derived in the LSFEM is symmetric and positive definite [1, 2] . It allows adoption of equal-order interpolations for all independent variables, which makes the method simple to formulate and easy to program. The 
where e is the dielectric constant of the semiconductor, and p is the charge density in the semiconductor device. Simulation of an n-channel MESFET in this paper is based on the one carrier hydrodynamic model, and thus p=q(Nd--n),
where Nd is the n-type impurity density.
In this model, the coefficients, -m, -w, and m*, in the hydrodynamic equations are assumed to be energy dependent. MESFET with a gate length of 0.2 lam to examine its stability and effectiveness. The device structure is shown in Figure 1 , where the gate is located at the center between source and drain contacts, and the drain/source metal contact is 0.1 lm long. The device length and depth are 0.6 and 0.21m, respectively. The 2.0V and Vg,=-0.6. Figures 1-4. V. CONCLUSION
